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'HWHUPLQLQJZHWWHGPHPEUDQHPLFURVWUXFWXUHVXVLQJ(6(0DQG',&PLFURVFRS\DQG
WKHLULPSOLFDWLRQVWRPHPEUDQHSHUIRUPDQFH
'$3DWWHUVRQ..URKQ
8QLYHUVLW\RI%DWK8.8QLYHUVLW\RI$XFNODQG1HZ=HDODQG
7KHIDEULFDWLRQRIPRVWSRO\PHULFQDQRILOWUDWLRQPHPEUDQHVLVFXUUHQWO\PRUHRIDQµDUW¶ WKDQD
µVFLHQFH¶ DV WKHUH LV QR HVWDEOLVKHG UHODWLRQVKLS OLQNLQJ WKH IDEULFDWLRQ YDULDEOHV PDWHULDO
FKDUDFWHULVWLFVZKHQLQXVHRUHYHQZHWWHGZLWKWKHSHUIRUPDQFHVHSDUDWLRQFKDUDFWHULVWLFV
&RQVHTXHQWO\ WKH RYHUDOO REMHFWLYH RI WKLV SURMHFW LV WR GHWHUPLQH WKH UHODWLRQVKLS EHWZHHQ
QDQRILOWUDWLRQ PHPEUDQH IDEULFDWLRQ YDULDEOHV WKH UHVXOWLQJ PHPEUDQH PLFURVWUXFWXUH ZKHQ
ZHWWHG DQG WKH FKDUDFWHULVWLFV RI WKH VHSDUDWLRQ IOX[ DQG UHMHFWLRQ WKDW UHVXOW IURP WKDW
PLFURVWUXFWXUH

3RO\LPLGHQDQRILOWUDWLRQPHPEUDQHV LQWHQGHG WREHXVHG IRURUJDQLF VROYHQWQDQRILOWUDWLRQDUH
WKH PDLQ IRFXV RI WKH FXUUHQW ZRUN 6XFK PHPEUDQHV KDYH EHHQ IRXQG WR EH HIIHFWLYH IRU
DSSOLFDWLRQV VXFK DV WKH VHSDUDWLRQ RI VROYHQWV IURP OXEH RLO DQG VHSDUDWLRQ RI DURPDWLFV
UHF\FOLQJKRPRJHQHRXVFDWDO\VWVDQGEDVHVVHSDUDWLQJFKLUDOGLDVWHUHRPHUVDQGJUHHQRUJDQLF
V\QWKHVLV7KHPHPEUDQHV LQ WKLVVWXG\ZHUHFDVWE\SKDVH LQYHUVLRQ IURP3FRSRO\LPLGH
+3 SRO\PHU *PE+ DW  μP WKLFNQHVV RQ D QRQZRYHQ EDFNLQJ OD\HU YDU\LQJ IRUPDWLRQ
SDUDPHWHUVGRSHVROYHQWVROYHQWHYDSRUDWLRQWLPHSRO\PHUFRQFHQWUDWLRQDQGSRVWIRUPDWLRQ
KHDW WUHDWPHQW WHPSHUDWXUH 7KH LQQRYDWLRQ LQ WKLV ZRUN LV LQ XVLQJ ZHWWHG PLFURVWUXFWXUDO
WHFKQLTXHVWRGHWHUPLQHWKHPDFURVFRSLFDQGPLFURVWUXFWXUDOFKDQJHVRIWKHPHPEUDQHVERWK
IURP GLIIHUHQW FDVWLQJ FRQGLWLRQV ZHWWHG LQ GLIIHUHQW VROYHQWV EHIRUH DQG DIWHU XVH SULPDULO\
XVLQJ DQ HQYLURQPHQWDO VFDQQLQJ HOHFWURQ PLFURVFRSH (6(0 )(, 4XDQWD ) DQG
GLIIHUHQWLDO LQWHUIHUHQFH FRQWUDVW ',&PLFURVFRS\ 1LNRQ(FOLSVH L1LNRQ ,QVWUXPHQWV ,QF
1< ZLWK VHFWLRQLQJ IRU WKH ODWWHU XVLQJ D VOHGJH PLFURWRPH /HLFD 0LFURV\VWHPV 0RGHO
605*HUPDQ\7KLV LV FRPSDUHG WR W\SLFDO µGU\¶PHPEUDQHDQDO\VLVE\)LHOG(PLVVLRQ
6FDQQLQJ(OHFWURQ0LFURVFRS\6(03KLOLSV;/6)LHOG(PLVVLRQ*XQ

%RWK(6(0DQG',&LPDJLQJVKRZHGFOHDUGLIIHUHQFHVEHWZHHQGU\DQGZHWWHGPLFURVWUXFWXUHV
WKDWFRUUHODWHWRPHPEUDQHIRUPDWLRQSDUDPHWHUV:KHQVDWXUDWHGLQGLIIHUHQWRUJDQLFVROYHQWV
WKHVH PHPEUDQHV H[KLELW FRQVLGHUDEOH VWUXFWXUDO VZHOOLQJ WKDW VLJQLILFDQWO\ FKDQJHV WKH
PLFURVWUXFWXUH)LJXUHVDQGFRPSDUHGWRWKHGU\PHPEUDQHPLFURVWUXFWXUHVHJ)LJXUHD
DQG
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)LJXUH  0HPEUDQH ZW 3  ZW 103 ZW DFHWRQH V HYDSRUDWLRQ WLPH
LPDJHG DGU\E\6(0DQG EZHWWHG DIWHU VRDNLQJ LQ HWKDQRO LQ WKH(6(0ZKHUHDPRUH
JHODWLQRXVPLFURVWUXFWXUHLVUHYHDOHG
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',& PLFURVFRS\ UHYHDOHG VWUXFWXUDO GHWDLOV QRW UHDGLO\ DSSDUHQW LQ W\SLFDO GU\ 6(0 DQG
WUDQVPLVVLRQHOHFWURQPLFURVFRS\PHPEUDQHLPDJHV,QSDUWLFXODULWDOORZVERXQGDULHVEHWZHHQ
PLFURVWUXFWXUDOO\GLIIHUHQWUHJLRQVWREHPRUHUHDGLO\GHWHUPLQHG,PSRUWDQWO\WKHWHFKQLTXHFDQ
EHXVHGZLWKGLIIHUHQWVROYHQWVDWQRUPDOSUHVVXUHZDWHUDQGDFHWRQHZHUHWHVWHGDOORZLQJIRU
WKHILUVWWLPHDYLYLGYLVXDOLVDWLRQRIWKHGLIIHUHQFHVLQPLFURVWUXFWXUHWKHVHVROYHQWVFUHDWH
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)LJXUH  7UDGLWLRQDO GU\ 6(0 LPDJHV VKRZLQJ WKH HIIHFW RI HYDSRUDWLRQ WLPH RQ WKH
PLFURVWUXFWXUH%RWKPHPEUDQHVDUH IURPZW3ZW103ZLWKHYDSRUDWLRQV D
VHFEVHF

)LJXUH  ,PDJLQJ E\ ',& PLFURVFRS\ LQ DFHWRQH VKRZLQJ WKH GLIIHUHQFH EHWZHHQ
HYDSRUDWLRQWLPHVLQWKHPLFURVWUXFWXUH%RWKPHPEUDQHVDUHIURPZW3ZW
103ZLWKHYDSRUDWLRQVDVHFEVHF
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6HSDUDWLRQ IOX[ DQG UHMHFWLRQ ZDV DVVHVVHG XVLQJ GHDGHQG ILOWUDWLRQ 6WHUOLWHFK +3
VWLUUHGFHOOXVLQJ5RVH%HQJDOLQHWKDQRODWEDUQLWURJHQSUHVVXUH5HVXOWVFRUUHVSRQGWRWKH
GLIIHUHQFHV LQ WKHVHPLFURVWUXFWXUDO UHJLRQV ZLWK ODUJHU WRS DQG WUDQVLWLRQ OD\HUV LQ SDUWLFXODU
FRUUHVSRQGLQJWRORZHUIOX[HV5HMHFWLRQFRXOGQRWEHFRUUHODWHGZLWKPLFURVWUXFWXUDOUHJLRQVQRU
WKHIRUPDWLRQSDUDPHWHUVVWXGLHG±IXUWKHUZRUNLVWKHUHIRUHUHTXLUHGXWLOLVLQJPROHFXODUZHLJKW
FXWRIIFXUYHV

2YHUDOO WKHVH UHVXOWV LQGLFDWH WKDW VLQFH ZHWWHG PHPEUDQH PLFURVWUXFWXUHV DUH VLJQLILFDQWO\
GLIIHUHQWWRWKHGU\PLFURVWUXFWXUHVWKDWDUHDOVRW\SLFDOO\XVHGLQPHPEUDQHFKDUDFWHULVDWLRQ
WHFKQLTXHVVXFKDV(6(0DQG',&PLFURVFRS\VKRXOGEHPRUHZLGHO\XVHGWRJXLGHEHVSRNH
PHPEUDQH GHVLJQ DQG SURYLGH IXUWKHU LQVLJKW LQWR WKH VWUXFWXUDO IDFWRUV GHILQLQJ PHPEUDQH
SHUIRUPDQFHLQSDUWLFXODUZKHQWU\LQJWRUHFRQFLOHSHUIRUPDQFHYDULDWLRQVLQGLIIHUHQWVROYHQWV
.H\ZRUGVRUJDQLFVROYHQWQDQRILOWUDWLRQGLIIHUHQWLDOLQWHUIHUHQFHFRQWUDVW',&PLFURVFRS\ZHW
PHPEUDQHFKDUDFWHULVDWLRQHQYLURQPHQWDOVFDQQLQJPLFURVFRS\
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